Hydroquinone-induced apoptosis of human lymphocytes through caspase 9/3 pathway.
Hydroquinone (HQ) is a major benzene metabolite, which is produced after benzene biotransformation. In this study, we investigated the toxic effect of HQ on lymphocytes. HQ significantly induced the apoptosis of lymphocytes isolated from normal peripheral blood in both dose and time dependent courses. Volatile organic compounds such as benzene, phenol, formaldehyde, o- and p-xylene, and toluene have no effect on lymphocyte apoptosis. HQ induced the cleavage of procaspase 3 and procaspase 9, indicating activation of the pro-apoptotic enzymes. Supernatant was collected from normal lymphocytes after HQ treatment and it significantly induced the apoptosis of normal lymphocytes as compared to supernatant collected from normal lymphocytes without HQ treatment. HQ reduced the secretion of MCP-1, IL-6 and IL-8 increased by in vitro incubation, although benzene and phenol are not effective in cytokine production. HQ increased the intracellular ROS production of lymphocytes. Benzene and phenol also increased the ROS production. In summary, HQ has a cytotoxic effect on lymphocytes by apoptosis induction and the pro-apoptotic signaling is involved in caspase 9/3 pathway. Our results demonstrated that HQ induces apoptosis by activating caspases 9/3 pathway and that the toxic effect seems to be dependent on lymphocyte metabolism.